IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


.to re patent application of Anderson Confirmation No. 732? 

Serial No. 09/994,937 Group Art Unit 1616 

Filed November 28, 2001 Examiner Abigail Fisher 

For SOLVENT SYSTEMS FOR. PHARMACEUTICAL AGENTS 

Commissioner for Patents 
PO Box 1450 

Alexandria, Virginia 2.2313-1450 

DECLARATION OF DAVID M. ANDERSON UNDER 37 C.F.R, 1.132 

David M> Anderson declares as follows: 


1. 1 am the inventor of the above-identified application. 1 hold a position In 
Lyotropic Therapeutics, Inc., the assignee of record of the above-identified application, 
as Vice President Scientific Affairs, f have read and understand the application, and I 
have read and understand the office action mailed June 16, 2009, I have also read and 
understand the references of record. 


2.1 have previously submitted Declarations in this case, including those filed on 
October 14, 2008 and March 26,2009, and the declarations I made therein about my 
experience, education, qualifications and expertise remain accurate and true, As 
established in these prior declarations, I am an expert in the fields of chemical 
formulations and drug delivery, particularly as applied to structured fluids including 
emulsions, liposomes, lyotropic liquids and lyotropic liquid crystals, including reversed 
cubic and reversed hexagonal phase materials and stabilized dispersions thereof and the 
like. Based on ray education, training and experience, I am qualified to provide opinion 
evidence on the level of skill of one of ordinary skill in the art, and as to what would he 
obvious or not obvious to one of ordinary skill in the art. to addition, I am qualified and 






equipped to conduct experiments and to provide test results-relating to various 
pharmaceutical formulations. 

3. I have reviewed the prior art cited by the Examiner in the Office Action, and in 
particular the Anderson, Engstrdm and Unger patents cited by the Examiner. I am the 
inventor of the Anderson reference cited in the Office Action, and I am particularly 
informed and aware of the differences between the claimed invention in the pending ease 
and that which is taught In and that which would be obvious to one of ordinary skill in the 
art having full knowledge of the Anderson reference. Similarly, my careful review of the 
Engsfroxn and Unger patents has informed me of the differences between the claimed 
invention in the pending case and that which would he obvious to one of ordinary skill in 
the art having full knowledge of both the Engstrom and Unger patents. 

4. Experiments conducted by me or under my direct supervision, such as those 
presented ip Exhibit 5 Of the Declaration filed March 26,2009, show that the inclusion of 
an essentia! oil (or component thereof) or tocopherol in the reversed cubic phase material 
of the present invention results in high stable loadings (e.g. from about 3% up to about 
4,216) of diffi cult to solubilize pharmaceutical agents in the reversed cubic phase 
material further, the presence of the essential oil (or component thereof) or tocopherol is 
necessary for the formation of the reversed cubic phase and for these high levels of 
loading to occur. That is, without the presence of tocopherol or essential oil, these 
compositions of water, phospholipid, and a difficult to solubilize pharmaceutical do not 
form reversed cubic phase material, nor do they contamhigh loadings of difficult to 
solubilize pharmaceuticals in a reverse cubic phase structured fluid, 

3. Conftrmafory' experiments conducted by me or under my direct supervision 
have demonstrated that the of Anderson, when 

combined, do not form reversed cubic phase material. Rather, a liquid phase is formed . 
This is stated in the first sentence of Example 36* and, confirmatory experiments 
repeating that which is described in Example 36 have confirmed that a liquid phase is 
formed, not a reversed cubic phase. Hence, while the wording in Example 36 may not be 




as artful as desired, any interpretation that Example 36 teaches a reversed cubic phase is 
simply Incorrect. 

6, Example 3? of Anderson teaches the formation of a microparticle dispersion, 
and does not teach the formation of a composition containing a reversed cubic phase 
structured fluid made from water, phospho!ipid . essential oil or a compone n t the reof or 
tocophero l, and a difficult to solubilize pharmaceutical. Anisole is a synthetic compound 
which is not an essential oil or component thereof and is no way equivalent to tocopherol . 
(See Attachment) Furthermore, the Example notes that the liquid crystalline material 
formed was metastable. The composition in Example 36 also was metastable, and the 
consequences are discussed in Example 36, The incorporation of drug in the material is 
transient and is not sustained, but rather rapidly precipitates into surrounding liquid 
phase, leaving only a very low loading of drug incorporated in the reversed cubic phase 
material. By contrast, the present Invention overcomes these dual limitations presented 
in Examples 36 and 37, describing compositions which incorporate active agents in the 
reversed cubic phase material at high loadings. 

7. During the Examiner’s Interview which took place on December 10,2009, the 
attached phase diagrams were discussed. It was hypothetically questioned during the 
interview what would happen if and essential oil or tocopherol was added the cubic phase 
material of Engstrom (it being recognized that Engstrom shows no such combination and 
that nothing in Engstrom teaches or suggests the use of essential oils or tocopherol as 
solubilizing agents useful for solubilizing difficult to solubilize drugs into reverse cubic 
phase materials. As indicated during the interview, based on my experience, d is my 
expert opinion that typically the addition of an essential oil (or component thereof) or 
tocopherol to the inonoglyceride phospholipid — water cubic phase material described 
by Engstrom would either 1) not be possible (i.e. the essential oil (or component thereof) 
or tocopherol would not substantially be taken up by and incorporated into the cubic 
phase material described by Engstrom); or 2) if taken up, would destroy (e.g. liquefy) the 
cubic phase nanostructure of the material. 
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S. I hereby declare that ail statements made herein of my own knowledge are true 
@nd that all statements made on information and belief are believed to be true; and further 
that these statements were made with tire knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 18 U.S-C* 1001 and 


that such willful false statements may jeopardise the validity of the application or any 
patent issued thereon. 

David M. Anderson, PhD. 




Date 
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Anethole - Wikipedia, the free encyclopedia 


From Wikipedia, the free encyclopedia 

Anethole (also para methoxy phenyl 
propenie, p-propenylaiskote. and 
isoestragole) is an aromatic compound that 
occurs Widely in nature, in essential oils. It 
contributes a large component of the 
distinctive flavors of anise and fennel (both 
in the botanical family Apiaceae). anise 
myrtle (Myrtaeeae), licorice (Fabaeeae), 
and star anise (lllielaceae), Closely related 
to anethole is Ms double-bond isomer 
estragole, abundant in tarragon 
(Asteraceae) and basil (Lamiaeeae), that 
has a flavor reminiscent of anise. Anethole 
has numerous commercial uses in multiple 
industries, and high potential for additional 
uses. 


Contents 

m 1 Structure and properties 
m 2 Production 
m 3 Uses 
m 4 Research 
« 5 Safety 
m 6 See also 
m 7 References 
* 8 External links 



Chemically., anethole Is an aromatic, 
unsatnrated ether. It has two eis-trans 
isomers (see also E-Z notation), involving 
the double bond outside the ring. The more 
abundant isomer, and the one preferred for 
use, is the tram or A isomer: tram- 


Anethole ( 


ilUPAC 

name 

] -metboxy-4-( i -propenv! (benzene 

Identifiers 

iCAS 

inumher 

104-46-1 / | 

iPubChem 

637563 

(SMITES 

0 f c lecef voc\c; c ct 5 c | 

|lnCM 

1/CiOHS 20/cl 0-4-4- 5-7-16(1 i -2)S-6-MO - SB, i -2H3/b4-3+ 

InChl kev 

Rt/VIK X P Y W BROJD-ON EGZZN' KB U 

jChemSpider 

ID 

553166 

Properties 

Molecular 

formula 

Ck.H:JO 

Molar mass 

148.2 group 5 | 

Density 1 

0.998 g/cnr’ 

Melting 

point 

20-21 °C 

Bolling 

point 

234 A); 81 *€ at 2 mtnHg j 

i Hazards \ 

iMSDS 

External MSDS 1 

(http://physchem.ox.ac,aki , MSDS/A : N/anetliol.e,btml}| 

.Related compounds 

Related 

compounds 

Anisole; Estragole 

/ (what is 
tit 

this?) (verify) (http:;/fenAvikipedia.orgAv.6nne.x.pbp?:: 
e^Anethole&yiitfec.ur&old id~321809583) 

Except wh 

ere noted otherwise, data are given for materials in 
their standard state (at 25 °€, 100 fcPa) ! 

infobox references 


anethole, i-anethok. (E)-aiicthnle ? traits* 

para meflmsy phenyl propene. Its foil chemical name is /ron,wl ~methoxy*4-(prop'l-enyl}beimtne. 

Anethole is less soluble in water than in ethanoh which causes certain anise-flavored liqueurs to become 
opaque when diluted with water (see Ouzo effect), it is a clear, colorless liquid with boiling point 234 "°C 
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and congealing point (freezing point) 20 *0;^ below its congealing point anetkole fonns white crystals, 
The crystals will precipitate from an aqueous solution, which causes a ''snow globe" effect when certain 
anise-flavored .liqueurs are chilled. This effect is the basis of a patent for Industrial purification of 
anethole from sources such as pine oil,^ Anethole can be crystallized directly from a source essential oil 
by lowering the temperature of the oil; adding a crystal of anethole helps to start the process,^ 
Historically, this was used to detect adulteration.^ 



Commercial sources of anethole include some essential oils;^ 


Essential nil 

World production 

fram-anethole 

Anise 

8 tons (1999) 

95% 

Star anise 

400 tons (1999), mostly from China 

87% 

F ennel 

25 tons (1999), mostly from Spain 

70% 


Anethole is a flavoring substance of commercial value. In addi tion, it is distinctly sweet, measuring 13 
times sweeter than sugar. It is percei ved as being pleasant to the taste even at higher concentrations. It is 
unrelated to giyeyrehme acid, which often co-occurs with it, and also is very sweet. Anethole is used in 
alcoholic drinks, seasoning and confectionery applications, oral hygiene products, and in small 
quantities in natural berry flavors.^ 

Anethole is an inexpensive chemical precursor for paramethoxvamphefamine (PMA),^ and used in its 
clandestine manufoctureJ' 5 Anethole is present in the essential oil from guarana, which is alleged to 
have has a psychoactive effect; however, the absence of PMA or any other known psyehoachve 
derivative of anethole leads to tire conclusion that any purported psychoactive effect of guarana is not 
due to anethole,^ Anethole is also present in absinthe, a liquor with a reputation tor psyehoachve 
effects; these effects however are attributed to ethanoP J (see also Thujone), 

Pharmaceutical drugs derived from or related to anethole include ams>ddithioithionep f !>j anethole 
dltbione (ADI), and anethole trithione (ATT). 

Research 


Anethole is responsible for the "ouzo effect;', the spontaneous formation of a microemuMon^ th a t 
. gives many alcoholic beverages containing anethole and water their cloudy appearance, Such a 
spontaneous mieroemulsion has many potential commercial applications in the food and pharmaceutical 
industries, 11 '' A derivative of ane thole, anethole trithione, is being investigated for use in self- 
microemulsilying drug delivery systems (SMEDDS)J W * 


Bacterial strains capable of using trans-anethole as the sole carbon source include JYR-I (P$et4£kmtm£ts 
putidaf^ and TA13 :'-{Arihrobacter mrescens)P'^ Because they metabolize anethole into several 
aromatic chemical compounds, these bacteria are candidates for use in commercial bioconversion of 


http ;//en,wikipedia,orgAviki/An.eth.o le 
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these valuable compounds from anethole and other pheny Ipropanolds. 
Compared to other industrial processes, such, byconversion may be 
less costly and more friendly to the environment!^ 

Anethole has potent antimicrobial properties, against bacteria, yeast, 
and fungi.Reported antibacterial properties include both 
bacteriostatic and bactericidal action against Salmonella entericd 1 ^ but 
not when used against. Salmonella via a fumigation method! 

Antifungal activity includes increasing the effectiveness of some other 
phytochemicals (eg polygodial) against Saechammyces eerevistae and 

Candida this synergistic effect, has potential medical uses. 

|2t] 

In vitro, anethole has antihelmmtic action on eggs and l arvae of the 
sheep gastrointestinal nematode Haemonchus contortm} 1 * 1 Anethole 
also has neniaticidal activity against the plant nematode Meioidogyne 
fmamca in vitro and in pots of encumber seedlings!"^ 



Diluting absinthe with, water 
produces a spontaneous 
micfoemulsion (ouzo effect) 


Anethole also is a promising insecticide. Several essential oils consistingmostly of anethole have 
insecticidal action against larvae of the mosquitos OcMeromtm easpitts^ and Aedes'aegyptiJ* 5 ^ 
Similarly, anethole itself is effective against the fungus gnat Jq.com/ld ingenua (Sciaridae)^"'^ and the 
mold mite TyrophagusputrescentiaeP^ Against the mite, anethole is a slightly more effective pesticide 
than DEBT but anisaldehyde, a related natural compound that occurs with anethole in many essential 
oils, is 14 times more effective !"' 8 * The msectietdal action of anethole is greater as a fumigant than as a 
contact agent, (E)-anethoie is highly effective as a fumigant against the cockroach Bfamlla germanka 
and against adults of the weevils Siiophilus oryzae, Cdllasobmchus chinemLs and beetle Lasloderma 


Bet 

serncome ,° 1 


As well as an insect pesticide, anethole is an effective 


insect repellent, against mosquitos 



Formerly generally recognized as safe (GRAS), after a hiatus anethole was reaffirmed by Flavor and 
Extract. Manufacturers Association (FEMA) as GEAS.^ 1 The hiatus was due to concerns about liver 
toxicity and possible carcinogenic activity, reported in rats!''' Anethole is associated with a slight 
increase in liver cancer in ratsT*^ although the evidence is scant and generally regarded as evidence ■ 
anethole is not a. carcinogen/* An evalua tion of anethole by the Joint FAD/WHO Expert Committee 

on Food Additives (JEICFA) found its notable pharmacologic properties to be reduction in motor 
activity, lowering of body temperature, and hypnotic, analgesic, and anticonvulsant effects! A 
subsequent evaluation by JECFA found some reason for concern re carcinogenicity but insufficient data. 
Li * 6 * At this tune, the JECFA- summary of these evaluations is that anethole has no safety concern at 
current levels of intake when used as a flavoring agent A 1 * 


In large quantities, anethole is slightly toxic and may act as an irritant ‘ 


http://en,Wjkipedia,orgfwild/Anethofe 


12/10/2009 








Anethole ~ Wikipedia, the free encyclopedia 


Page 4 of 


m Category:Anise liqueurs and spin 
m List of liqueurs#Amse-fiavored 
m Chavkol 
m Safirole 
m Fenchone 


es 


References 


A "Anethole USP (http://www.ifT.eo;m/IngFediems.ro.fi'0Ar2S869D6ECC6B33180256:990O05F?6F5j 
Internationa! Flavors & Fragrances, 

httptAvww.itf.convTngredlents,nstX)/'0258d9D6ECC6B331802$6990O05F76F5. Retrieved March 10, 2009, 

A "United States Patent 4902850: Purification trf anethole by - crystallisation 
(bnp:/fivvvvv,freepatentsoiili.ne,com i '4902850,htnfi) ", Free Patents Online. 
bttp://www,freepatentsC)nline,eom/4902850,.h£tT!l, Retrieved March 10,2009, 

A Ram. Nath Chopra and I. C, Chopra and K, L. Hands and L. IX Kapur (1958), Chopraht Indigmaus Drugs 
cfMM® (http;//books,goog:k,conj/bt>oks?id“ : 2HyC4-GJ50YC&pg-PAl?8&dq= : anethole)(2od ed,). 
Academic Publishers, p. 128-179, http:/Vhooks.google,coni/books?id :::: 2HyC4- 
GISOYG&pg-PA 1 78&dq~aneihok, 

A S, Waidbott (1920). "Essential oils (http:74>ot4s,googte,comAxK)ks? 

idAsq2AAAAiAAJ&pg-PA3?53&dq=a:nethoie 4 -eryst&l) ”, Chemical Abstracts 14 (3 7): 3753-3 755, 
http;//i>ooks-google.com/hooks?id ::: isq2AAAAIAAj&pg ::: PA37S3&dq"-xinethole4crystal. 

,\ a t> p|- s Hip R., Ashurst (1999), Food Flavorings (bttp://books,google.com/bo 0 k»? 
idAtrWuqnUwJiEC&dq : "anetho!e&q-anethole#searcbjn)chor). Springer, pp. 400, 
]titp://books.goog.k.com/books?id”brWuqmtvvJiEC&dq ::: anethnkAq ;:: anet|->okJsearch anchor. 

A Waumans D, Bruneel N, Tytgat J (April 2003). "Anise oil as para-methoxy amphetamine (PMA) precursor 
(http;AIibMnghuh,elsevjer.coin/retrieve/pii/S037907380300063X) ”, Forensic Sol Ini. 133 (1-2): (59-70, 
PM1D 12742705 ihttp:.ncbi,nlm,nih.gov‘/pubmed/32742705) . 
http://iinkiHghub.e!sevier,cqnPretrkve/pij/S037907380300063X, 

A Waumans D, Hermans B, Bruneel N, Tytgat,! (July 2004), *A neolignan-type impurity arising:froth the 
peracid oxidation reaction of anethole in the surreptitious synthesis of 4~methoxyamphetamine (PMA) 
{lhttp;/4inkinghub,eisevier.com/retrieve4 > it/S0379Q73804002075)", Formsic Sci Ini 143 (2-3): 133-9. 
doi: 10.1016/) .forsci Int2004.02.033 (httpy/dxdnkqt^mm . PMfD 15240033: 

(http:4'www.ncbi.rthn,nih,g:ov/pubmed/15240()33), 
http://itnkinghub.elsevier.com/retrieve/psi/SO379O738O40O2O75. 


8. A Beftonl H, Daliakiau P, Taraz K (July 1996), "Studies on the essential oil from guaraua”. Zlebensh Unters 
Forsch 203 (T); 95~S, PMI.D 8765992 (bttp://wwvvnrebi.nhn.nih.gov7pubmed/876:3992) . 

9, Lacheumeier DW (.March 2008), "pitujone-sttrihutable-effects of absinthe are only an urban legend- 
toxicology uncovers alcohol as real cause of absinthism]" (in German), MedMonatsschr Pharm 31. (3): 101- 
6 . PMID 18429531 (http:Awww,nebl.nlm.uih.goy/pubmed/18429531) . 

10, A Mammy D, Sassi A, Damette PM, Plat M (March 1986), "A new potent inhibitor of lipid peroxidation in 
vitro and in Vivo, the hepatoprotective drug anisyldithiaithione 

(http:/d:iiikmghitb,elsevier,com/retrieve/pii; : 0O06'-293X{S6)91O29-6): !! , Biochsm. Bkrpkgs, Res. €ommm. 135 
(3): 1015-21. PMIX> 3964266 (http:Awww.nebi.nim,nih.gov/pubmed/3964266). 
h.ttp;//linkinghub,ei:;kvier,eom/retrieve/pii/0£H)6-291X(86)91029-6, 

.11. A Siinikova, Natalia L.; Rudolf Sprik, Gerard Wegdam and Erika Eiser (2005), ^Spontaneously Formed tram 
- Auethol/Water/Alcohol Emulsions: Mechanism of Formation and Stability 

(hitpAwww.science.uvaatiZ-sprik/persoual/pdf/O5/la0468161. pdf) !> (PDF), Langmuir 21 (16): 7083—7089. 
doi: 10.1G21/Ia0468161 (http://dx.doi org/J 0.1021%2Fla0468161) . 
http:/Avww.scienee.uva.sl/-'Sprik/perscaial./pdfX)5/ia0468.161.pdf. Retrieved 2009--3-15. 

12. A David Garteau, Dario BaSsani, and Isabelle Planet (Aprii-May 2008). "The i! Ouzo effect”: Following the 
spontaneous emulsifi cation of trans-anethole in water by NMR”. Comptes Rendm Chime 11: 493-498, 
doi: 10,1016/j,e.rci,2007J1,003 (httpr/Mxvdoi.org/10.1016%2Fj.crci.2007..11 .003) , 


.12/10/2009 


http://en.Wikipedi'a.org/wiki/Ariethok 



Anethole * Wikipedia, the free encyclopedia 


Page 5 of7 


13 


14 , 


15, 


16. 


18 . 

m 

20 . 

21 . 


a Speraath A, Aserin, A .{December 2006). "Mibroemulisions as carriers for drags and outraceuticals". Mdv 
Colloid Interface Sci 128-00: 47-64. dai:l0.1016/j.ds.2006.l],0!6 (fettp;7AlK.dPiorg/!0J016% 

2Fj . eis. 2006,11.0.16) > PMID 17229398 {http://www ,ncbi ,nlm. rnh.gov/piibsOed/17229398). 
a iing Q, Shea Y, Ren F* Chen J, Jiang % Peng B, Leng'Y, Dong J (November 2006). "HPLC determination 
of anethole trlthione and its application to pharmacokinetics in rabbits 

fhttp dmkinehi)b.elsevicr.eom/retrieve/pii/S073.1 -7085(06500390-6) J Phatm 'Mooted Anal 42 (5): 613-7. 
dot: 10.1016.Aipba.2Q06.05.OI3 ChttptMs i doi.oti/104016%2F)jpha.2006.05,013). PMID 16824723 
(http:.Avtva¥.nebi.ninnnih,g<.w/pubfHed/16824723). http:.7Jinkingili4>.ebevisr.co.mfretneve/pii/S0731-7(j:85 
(06)00390-6. 

•a Ryn J, Sec J, Lee ¥, Dim Y, Aha JH, Bur HG (July 2005). "Identification of syn- and anti-anethole-2,3- 
epoxkles to. the metabolism of trans-anethole bv the newly isolated bacterium Pseadomonmptuiela JYR-1 
f http://dx.doi.org/10 J021/if040445xJ ”, A jgxk Food Chem. S3 (15): 5954-8, dot; TO J 021/p40445x. 
(http://dx.dol.org/10 J021%2Fif040445x). PMID 16028980 

(http;/7www.ncbi,nlrn.riih.g0v/pubnie<d/16O2898O}. htip:4dx.doi.org/10.1021/|fl)40445x.. 

" A 6 Shiraoni E, Baasov T> Ravkl O, Shoham Y (April 2002). "The trans-anethoSe degradation pathway in m 
Arihrobacier $p ■(htip,7/vv\vw.|bc.org/cgi/pmidloc>kup7view~long&pmid“l 1805095) ", J. .Biol: Chem. 277 
(14): 11866-72. doi: 10.1074/ibc.Ml 09593200 (h^/dx>doi.6rg/| 0.10?4%2Fjbc.M 109593200). PMID 
11805095 (http:./Avwvv,ncbi:.n : i.m.nih.govv'pubmed/I1805095). bttp://www,jbc.org/egi/pmidlookup'? 
view-iang&pmid-l 1805095. 

A De M, Be AK. Sen P, Banerjee A.B (February 2002), "AntmucfobiaJ properties of star anise (lUichtm 
vemm iUW f) (http://d5i.doi.org00.1002/ptr.989) V Phytother Jt&s 16 (1): 94-5. PMID 11807977 
{http://www,nchi.nlm.nih.gov/ptibmed/11807977), http: 7dx,doi.org/I0. 1002/ptr.989. 

* Kubo t, Fujita. K (December 2001). “Naturally occurring anli-Salmonella agents 
(imp://d.x.doi.org/l0. K):21./jR)l0728e) Agric. Food (I'hnm. 49(12): 5750-4. PMID 11.743758 
(htt.p://www/ncb.i.trl,rtt,!dh,gov/pu.bmed/l 1.743758) . bttp://dx.dof,org/i0.102.i/j.R)l0728c. 

4 Weissinger WR, Me Watters KH» Beuchat LR (April 2001). "Evaluation of volatile chemical treatments for 
lethality to Salmonella on alfalfa seeds and Sprouts’*. Food Prat. 64 (4): 442-50. PMID 11307877 
(http://\vxvA/.nchi.nim.nih.gciv./pubmed/i 1307877), 

A Fujita K, Fujita T, Kubo .I (January 2007). "Anethole, a potential antimicrobial synergist, converts a 
fungistatic dodecanoi to a fungicidal agent (http://dx.doi.org/10J002/ptr,20I6) ”, Pkytoiher Re& 21 (!):, 47— 
51. doi; 10.10O2/pit,2O16 (http://dx.doi.or^TO: UK)2%2Fptr.2016) . PMID .17078111' 
(http:://vvvvvvjKbi.rdtnmih.gcn7pubmed/!7078111) . http://dx.doi.org/10.100:2/pt.r.2016, 

A Marotfa F. Barreto R, Kawakita $, Minelli E. Pavasuihipaisit K, Lorenzettt A, Nishi.’waki M, Gelosa F, 
Fesce F, Qkura R (2006). "Preventi ve strategy for Candida gut translocation during ischemia-reperfitsion 
injury supervening on proteiivctilorie malnutrition (http:Vwww3,mterscienee. wiley.conVfeaalve/openuri? 
rter,re“a!l:icie&sidmilm:pubmed&tssn- : 1443-96l!&date-2006&vo!u:ffie-7&!saiie~ : lA:spage-33) *. G hmj 
%:m 7(1): 33-8, dbijlO.Ill 1/j, 1443-9573.2006.00241.x(http://d.xMo!.org/10.1111%2Fj.1443- 
9573;2006,00241.x) . PMID 16412035 (http://wwvr.ncbi.nlin.mh,gev/pr}femed/i641203S). 
ldtp:/7www3.inte.meience..wiie)4imm/resoh ; e/openurr?ge.nre-artiele&sid-nlm:ptibrired&isst{“3443- 
96 i I.&da?e-2006& vol u me ::: ?&i ssue- 1 &spage -33. 

A Camurga-Vaseoncelos AL, Bevilaqua CM, Morals SM, Maciei M V, Costa CT, Macedo IT, Oliveira LM, 
Braga RR, Silva RA, Vieira LS (September 2007), “Anthelmintic activity of Croton zelmtneri and Lippia 
skioides essential oils (http://li.tAin.ghttb.eisevier.coni/retrieve/pii/S0304~40l 7(07)00290-7) ”. Vet. Parashoi, 
148 (3-4): 288-94, doi: 10.lOI6/j.vetpar.2O07,06,012 (http://dx.doi.org/H), 1016%2Fj.vetpar. 2007.06,012). 
PMID 17629623 (hUp://www.nebi.nlm.nih.gov/pubmed/l 7629623). 
http://Hnk-inghub.elsevier.com/retrieve/pii/S0304-4Q 17(07)00290-7, 

A Oka Y, Nacar S, Putievsky E, Ravid 11, Yaniv Z, Spiegel Y (July 2000), “ Nem aticidal activity of essentia! 


24 . 


oils and their components against the root-knot nematode 

(iittp:/%psjaitrn.ais,apsnet.org/d.oi/abs/10. l094.T , HYTO.2000.90;7,7l0?url_ver :;: 239.88- 

2Q03&rl> :id :: mri:rid:crossref.org&rir Bather pub%3dt5cbt.nlm,nih,gov) ”, Phytopathology 90 11): 710-5. 

dot: 10. l:094/FDYT0.2000.:90.7Ai0 (htlp*//tix,dolorg/l 0.1094%2FFHYTO.260(),90.7.7ld) . FMID 

189444S9 (http.s7www.nebi.nlm,uih.gov/pubmed/18944489) > 

http://apsjourn.als, apshetorg/doi/abs/l0.1094/PH ¥10.2000,90,7.71OVurljverAMO. 8 8- 

2003&rfr__id :: mri:iid:crossref.org&rlxy_d : at ::: cr.pulr)43di}cbi.nlni,nih,gov. 

A Knio KM, Osta J, Dagher S, Zonmajian H, Kreydsyyeh S (March .2008). "Larvicidal activity of essentiai 
oils extracted from commonly used herbs in Lebanon against the seaside mosquito, Ockkrotatm cmpitts 
fhOp://imkingli«b,eisevier.coinAetrieve/pii/S0960-8524(07)901Q2-2) V Bioresour.'TeckmL 99 (4); 763-8. 


i 2/10/2009 


http:Veh.wtkipedia.org/wiki/Arsethole 






Anethole - Wikipedia, the free encyclopedia 


dob 1.0. !016/j.hiortech.2007,61.026 (http://dx.d 0 l.Org/i0,1016%2F).Morteeh.2007:01.026}. PMI.D 17368893 
(httpsFwww.ncb.i,n.lm.nik.gov/puhrae&/i73688933. http://li«kih^iub.elsevief,ca)ta/retrieve7pii/S0960*8524 
(07)00102-2. 

25. A Cheng: SS, Lin JY, Tsai K2H, Chert WI, Chang ST (July 2004), "Chemical composition and mosquito 
lametdal activity of essential oils from leaves of different Cimmmmm osrwphkmm provenances 
(http://dx.dot ,o.rg/l 0.1021 /jf0497t 52) ”, J. Agric, Food Chum, §2 (14); 4395-400. doir.l0.1021 /}f0497i 52 
(http;Fdx.doLorg/10 : 3 021 %2F] 11)4971.52) . PM1D 1S237942 

(http:/yxvww.nGhi,rt.h:n.nih.:gov/pufameii / 35237942), hpp;6^xJoi.or^td. 1021^10497152. 

26. " A Morals SM,, Cavalcanti IS, Reriini LM. Oliveira CL, Rodrigues'JR, Cardoso JH '(March' 2006), “Larvieidal 
activity of essential oils from 'Brazilian C wtm species against Asdes mgypn L”. J. Am, Mosq. Control 
Assoc, 22 (1): 161-4. PMID 16646345 ■(http://www.ncbLnhn.nJh.gbv/pubmed/i6646345). 

27. A Park IK, Choi KS, Kim DH, Choi. 1H, Kim LS, Bak WC, Choi JW, Shin SC (August 2006). "Fumigant 
activity of plant essential oils and components from horseradish (Armoracia rusiieand), anise (Pmpimlla 
anisim) and garlic. (Allmm sativum) oils against LvcvrieUa ingemta (Dipteral Sciaridae) 

(hhp:.7dj<,doLors/10.1002/ps. 1228V', Pm Mmag. Sci. 62 (8); 723-8. doi : 10.1002/ps.1228 
(hltp;7dx.doi.org/l 0,1002%2Fps. 1228) - PMID 1678649? 

(http://www.acbj.nSm.nih.gov/pubrtied/l67S6497), http://dx,doi.org/10,1002/ps.l228. 

28. A '"■* Lee MS'(June 2005), “Food protective effect of.acaric.idal components isolated from anise seeds against 
the stored food mite, Tymphagus putrescmiim (Schrartk:}“. .7 Food Prdt. 68. (6): 1208-10. PMID 159547(19 
(http://www.ncbj.nlm.rnli.govVpubnted/15954709). 

29. A Chang KS, Aim YJ (February 2002). "Fumigant activity of (E)~anethole identified in flUcimt venm fruit 
against Mlatteild germaniea (http://dx.de/Lorg/i0.1002/ps.435iFast Manag. Sci. 58 (2): 161-6. 
dot;10,J002''pi.435 (http /m dot org/10 1002%2Fps 135) PMID 3 1852r>40 
{http:/fwww.ncbi.nlm.nih.gov/pubmed/11852640). http:Fdx.doi.org/10.1002/ps.435, 

30. A Kim DH, Aim YJ (March 2001). "Contact and fumigant, activities of constituents o fFoeMcuhm vulgar* 
fruit against three cofeopteran stored-product insects (http://dx.doi.org/10.1002/ps.274) ”, PestMamg, Sci. 

57 (3): 301-6. doi:10,10Q2/ps.2?4 (http://dx.doi.org/10. i002%2Fps.274). PMID 11455661 
(http://wwwmcbi.nlm.nih.gov/pubmed/! 1455661). http:Fdx.doi.org/l0.lQ02/ps.274, 

31. A Padilha de Paula .1. Comes-Cameiro MR. Paumgartten FJ (October 2003), “Chemical composition, toxicity 
and mosquito repel lenev of Ocimum sdloi oil 

(lii:tp://linkirtghtib.e1sevier,cotn/retri.eve/pii/S0378874103002.332) ", jEthnQpHormdc&l 88 (2*3): 253-60. 
PMID 12963 i 52 (http:Fwww.ncbi.tilm.ttth.gov/pubmed/1296315:2). 
http:/7iinkingi'iub.elsevier.eom/retrieve/pii/S0378S74103()02.132. 

.32. * Hewberpe P, Smith R.L, Douil J, Goodman If, Munro 1C, Fortoghese PS, Wagner B.M, Weil CS, Woods 
LA, Adams TB, Lucas CD, Ford RA (July 1999),- "The FEMA GRAS assessment of trans-anethole used as a 
flavouring substance. Flavour and Extract Manufacturer's Association 

(3tt:tp;//linkinghi.d:!.eisevi.er.com/retrieve/pii/S0278{>9159990037X) “. Fmd Chem. J'oxk'cl 37 (7): 789-8 1 1. 
PMID 10496381 (httpF/wWw.hebi,ni!m.ttih.gov/pubmed/l'0496381). 
..http:/4ihkhii^uib.elsevier.co.m/r>ett‘ieve/1)ii/S0278691"59900037X. 

33. A ® “ Newbeme PM, Carlton WW, Brown WR (January 1989). "ITistopaihological eyaiuation of 
proliferative liver lesions in rats fed traitx-atteihpie in.chronic■studies ”,.Food Cham. Toxicol. 27 (I): 21-6. 
PMID 2467866 (http://vvsvvv.nebi.n3£n.nih.gov/f. ! ubmed/2467866}. 

34. A Waddell \Vj (August 2002). ’’Thresholds of carcinogenic by of flavors 
(http‘Ftoxsei.Gx&rdjournals,org/egi/pmIdlooknp?viewMong&pmid:-12151622)", Toxicol Sci 68 (2); 275- 
9. PMID .12151.622 (http://wwW.ncfei.nim.nib.go v/pubmed/12.15.1622), 
http://fPXsci.csxforcljoumaS,s.org/cgi/pmidiookup?vjew-So))g&pm{d”l 2151622. 

35. A Tra.nS'£p?e/bo/£r(!itip://www,inc.hem,arg/documents4ee.iu/iec : rRono/vl4je02.htm) WHO Food Additives 
Series, 14, lntematiprsal Program on Chemical Safety (IPCS), 
htip://www.i.nc!ient,org/doCume.nts/jecfa/iecmon€Ai4}e02.httn 

36. A Trahs-meiHoie {http;FwwWvihchem.org/dacuHteots^eefa/)efimOfi6/v2 ; 8jel Cf.htm). WHO Food Additives 
Series, 28, International Program on Chemical Safety (IPCS), 1998, 
htlpcFwww.mchem.O3^/d<x«me«'ts4ccfa^ecjnoa{j/v28je.l0ihttn 

37. A "Summary of Evaluations Performed by the Joint FAO/WHO Expert Committee on Pood Additives: Trans 
*ar)ethoIe (bttpr4bvww.ineiiem.:org/documeMs/jecih/iectw f al/i.ec. J 37.htm) ", International Program on 
Chemical Safety (IPCS). November 12, 2001. http:Fwww'.mchem.or8/aoctatt^nts/i'©efa/iec®va{/iec 137.htm, 
Retrieved March 10, 2009. 


hiip:Feti,\v4kipedia.org/wiki/Aiiethoie 


2/J 0/2009 






Anethole ~ Wikipedia, the free encyclopedia 


Pass 7 of 


38. A "Safety data for anethole (hitp;//in5ds.clx=rn.ox,ac.uk/AN7a«etho!e.hii’nl) ", Physical & Theoretical 

Ghemistry Laboratory Safety,. Oxford University, http://m$ds.chein.oxlac.i^AN/anethdle:h.i3(Bl. Retrieved 
March 10. 2009. 


m Molecular Models from OUC: anethole 

Chttp:/(p©3ple^©uc.:be.Qa/woodcoek/jn'oIecule'''modeMiles/anothole,httiil) 

Retrieved from 

Categories: Flavors j Sw e eteners I Essential oils j PhenyIpropanoids } Ethers I Aromatic compounds 
m This page was last modified on 24 October 2009 at 3 9:58, 

m Text is available under the Creative Commons Atiributkm-ShateAlike License; additional terms 
may apply. See Terms of Use for details. 

Wikipedia® is a registered trademark of the Wikimedia Foundation, Inc., a nom-proiit 
organization. 
m Contact its 


1 'f)j 


30/2009 


http://eB.wi3dpedia.org/wiki/Anetho3e 





*2. 223 

ism. A<w ; JJ A. Pi«'S- 1 

W«v 4*ira . * : 1 T Risatei 

!,.,.4X} i\rtrtisx: VOft *•’ ' :> 

& wtidstio* «* Settle® 4 


Crystal* from 

high vacuum- Wfe ; „ 

Umdioxnne) ***** 

soluble «» water- Soi mo ? 
***** <:,«*• 
vac- mj» !6- •[<>!?>*'-' 

(,• .-■- S m ethanol?- 
PWpta*4*<^^«S 
Bcnr-oata, »J> 

681. Anetaottln. *« 

actVJic *«d ds-'H»vtM|l'-. 

, yt v& Found *» 

I »» p;«cnr?oi- w 

'; fenn Raw«ae««* «**';, *£• 
.<*' (1954); C,i 48, tlwdh 
* aV ? Chew- SoR.”/?' 
S bW. 38«? ClW>- Syo-tli 

i ,4<ya phtirmetiol *> >'••• Kl - 


Smr£dom; 

w' 

Ptsr>»i B 

din, L.«?-s< 
ai. 4m, 
2,688,620 
-<)»? and 8 

(Mm- -Fv 


,-■ ,.i *j rt. dfVSWS> tap ‘ 

&&£ crystals, dec 24- 

stWo»» t*a« 

- « * ZZTi^ w* **»-.** 

>%*'*»% '|mUwK «£****•» rote **« 

k »ts&£i sS^-tuSi 

2 both t« Ig'tom, 2 144, -147 

t m 4is« hf» JL. TV I- stocks- 

c .. . .<v-.-\c<»YYtv: a> UVUJ ■ . . .. .. 


Orang 
taste- ** 

cKot-efa 
in ether , 
pair t".U- 
Oxirse 
dieasma- 
Metis 
TttBS* 


» ether- »p ISf-iC! . 
in cold. -mss- >». hat whWt; 
alkalies with yclicyv «cte4. 

, t p. in mtee:-' 536 tPft'M fBt<Ja«>s 

with atieinaniee whicn is 

—■ -sechuw ^di'cstde tffi 


f,ts;aj5t. SUgntsy 
alan^oU eftort’itof 
xn&ix in otfeor- 

. ... 

iVh^; SJoi tO 

iharratethyi>-l..!-din 5 «hyta«« a 

snH. 

682. Anethole. 

y/uHM-<‘i<V anise 
w t 148.20. CSi.Otc 
- oi aoises *0il' 
j i>ia. Jtsifsuit S, 401 
i 248, 843 (S^3V> hep 


J k-ueUnlSi Mcns<hdeO«: 

•>307; Nav«v, Tucekcv, 

»tio» «rf «»'s w»4 rr*W;»o^-• J^t: 

'1««V, *«/i Six- Cferrw. From.® 
kS ' -j to t i < *6(»'. Ferroat e, A.<. 

K AefO 40, .<■>•- 1 1 M-.ftler; 

)!<?* (1462) Synthesis: 

Ui j-vnayv, R, j. POeRasoaht., h>— t 
■V) Towsv < K B0>^« «r '- 
U Wagner. 




.nvr ‘^-"V ■ vi+c-tx 

vacnotn and rearyst Irow a: ^ 

in .<* v *?* « fis 

-s fleh- Clow- 4ete *“< °- 

' \4- 8 : As an aid to «vtr«s ties* 

688* AiidHtsiefotit' 

cf> as)di>>stet...'K.e:. So hyth-c 
A^-io'05-i7-one: Sei-hytJros/* 
;Tdecxy^noeh^?^- 
-y « :<S, H U:4 ,k . . O , .-*■*- ■■• 

' „™nva! cf the phenoae es 

SS: xrw* fr\ 

Keietetetn, Xeh. 

^ ^ ^35 (ti io 






Cktfmiit 










































Aagiogenin 


cry$ts>J : !!B : e n;ass at 20-2 V, fttp 2: 4". s ><)(;<>.! 
above 23", df 0,9881 bp^ S3-SLS". fi g 5,56141 kybs^ 
(ethanol); 259 nm <y 25.MK;), TVac-Bcaify iiisoi ur waicr. 
Miss mth ether,- chkjmform; soi in bcnaene, ethyl acetate, 
acetone;:. carbon, disulfide, petr ether; 1 ml dissolves in 2 mi 
afo- LD SS i.|5 in :&$&■ ' 9CKS ivtgfk& ($tdk$Mss:% 

a|° 0 bpc* T^R-S?. nfj 1 .55455. uv 

;■%$$;$/$& .fee. f|50?)}, LD^ hp;. in rats: 93 

mg/kg . 

tJS£> Manuf dtJlsaidebydc; .ft4v.brjjag ag^m: m perfumery, 
pasflffnlarly fbr imp and dentifrices; jamsitfster in bleaching 
colors in color photography: a$- m knbsddi.ug material in. 
microscopy. Fltardmceyric aid (B&ybr).- 
TbgjfJyp cat ?v£X;: Has been used as a cah«ifisiiv«. 

6SX Anethole Trithlaite, 5 - (p-Mafkaxyphistiv!} -3 /b f y - 
2‘fiithwU'*3'fhio<n&; H-ijs anisyiHrjthiorjff; 3*<p-niethox yphen- 
>• I)-4, ? -dilbineyciopcnt-2-ene- i -thione; 3d/.Mmiyyl)-4,5-dL 
tlriac yeJopcnt* t *e«e-1-throne; (p-methoxyphenyOfrithin- 
propone; trithio-p-nielboxypbeiiyipsopcn<>; t? dp-methoxy- 
phony1 is2-thth^ayv:!oj.>ent' 4-e«e-3-ihi»“ne; .Vlp-merhoxy- 
phenyOirithu>n« mthionnetholc; Heporal; Mucmol; Torino, 
Sitfralem; Tioimar, Femtcn. Sulf6g3i: Sulfariem. C w H*0* 
Sy rod w* 240.37. C 49,97%, If 345%. O 6.66% S 40.02%. 
f'repn: Bottcher. Luttrra ghans.. Ansi. 557< 59 (594?); Qan- 
din. Inz&c'h. Campi Refid. 2 24, 557 094?'); LuB.nngiia.us ■?; 
cL dun. 566, 20} 0945); Gendin, LOS. pais 2.856,963, 
2,698,520 0951, 5954), Bottchur, G«r, pats. 855.865, #69.* 
799 and 874,4470:952 and t953}> ffeuilW> Vialte, Suit S*e. 
.&um frmctf ivm. 1398; 


Mpnosiinio reds> needles. plates; rap 45*. Spicy Odor. 
L onounp d|? 0883, hp fi 867 SodinmxT Voiadle 

W^t& steam. rig 1:4434'. & 4t .25*- *«* 5,0 X '/IQkA nv max 
(HE^O): 21? nm {’* 5.15 X - : '&iar he3t>t;«b^)inis'iii»j: 

62-6,6 kcd. Sparingly soluble in cold water, freely sol its hot 
wafer. Sol in aleoboh ether. Prolonged bodies Of 4^ yoin 
cavjse? komeriaab>r«n to tiglic acid; the process is speeded up 
by traces pf bromine and sunlight. also by strong mineral 
adds o.t alks Dry crystals of angelio acid have been stored 
in bottles for yedsu -wkhom cadence cd isotn^fi^ation. 

Calcium salt dibydrate, .Ca^C^H^D^.j..:2-H^0, ie&itets. 
Muds int«rt soluble h\ -water than .oalornm figlate: 300 parts 
oi a<5 soin satd af 1?,5^ contains 23 parts of anhydr calcftitu 
augdute. 

Asiutie, CgH^NO, dryaiaris> tnp. 12 7* 12 8^. 

Methyl eater, liquid d** 0.9413; bp^ 128": h|? 

14321, 

Bthyl esUr, liquid; df- 5 0.9178: hp^ 14l.5\ 

bpjj 49°. i.43vH. ffert of fonrni at oon^tent vol 963.1 

kcai, »t eonstan t press- 954.2 keai. 

686, Angelica LactOUU, 5 <\h'th\l 2 fararufnv. C R H & - 
0 3> fool Wt 98 10 C 61 22% if 6 16% O 32.625a ExiMs-m. 
three forms; Prupn of < c and .JS-fora>$: Woiff. dnn 229, 250 
(18S5): Tliiete, Ann. 319. 184 (1901); V Atsm fe, 56, 
1672 <1923); 2. H, hfclbergar et <&> Ann , 56t, 315 (1949); 
Prepn of «' -form; J. 1 > . Wincbui^ as al- J- Haian??:ycl Chem. 
12, 749(1975). V c lager, H 1. Gunther, Tc'tnshedmn Le/>erv 
19??, 2543; R.A, Amrjs. i. A. Katranalknbogen, 2, fbg. 
Chem. 43, 560 0973). Tu.xkeiy data for odonrn; E. 3 
Moran <?/... Dt't/g C'keni. ToxfovL 3, 249 (1989). 


ydb- 

uedi- 

- 

:: 50, O 

•jnw4-'- 

iantu 

cu 22, 
rty et 
dbsp* 

>1 67, 
ICinut, 


Grange •.colored prtsws from butyl acetate. Very bitter 
53*te. rap UP. Practically insol in water, Sol in pyridine, 
chloroform, beneerse, dioxanc, carbon disulfide. Slightly sol 
m ether, aesfone, ethyl acetate, acetic acid, ale, cyclohffxano, 
peer ether, 

Oximec C Ki .H^NX^S 2> yellow needles, rap 17CC Sobrbie in 
diox&ue, 

Motbiodide, yellow ory^feais-,. mp. 159”', 

TfiryAS CA'j-; Choleretic. 

.68C_^A»g«tie4,. Fro if or root of d.uge/k'o uo.bn.ege/;V'd 
L Of - c// fcwi-f lix ■ Moeneh.y, L5n hekffe.mv. flats it, Etnope, 
Asia. C&ttssiz Root; Volatile oil (9 Xl%3; angelic o>^d> 652 
f ^bi> a^gtflicdL eagebebi, xai.itbotoxol ; starch, ostbff4t<, os* 
theh-dl;. efcli;i.tigebc.io, archaagin, sitosterol, arid acids a»cb 
■ a J:5 ll ’t>pihXs .tnalics rpunic, chlcrogenic, caffeio, luraade, ek- 
dc, hugehc, as;id oxalic Fruit: About 1% vjrdatilo nil., hitter 
sabsiuttoCf eouraadns, rc&iu. Rets; %>ath< Fe^ta, i?er. 67* 

853 (1934); Sphth, Vierhapper.. ihsd 79, 248 (193?)' Svepd* 
sen, e.4 32, 217:^ (1958); Sroko, ,fetk-Z;y. 61, 37 (1949) 
Tii^AP -vAf; Catfbiuadve, diaphcfetie, diuretic. 

^ Angeirc Acid acid; efe- 

A^diracthykrotbrjic acid; :2-Tfj.ethyBsdertuora.e ;sefd; eis-2>3- 
^ QH/X: raoi wt 100.12. C 59.98%. H 
4 ^r ^ ^L96?5, Sieredisonadr hf tighe arid Found in 
pter forrai iu surabui fta>t ; Ang-e/ko ^rchimgciim L , L r m6eL 
. ycr-ae smd together_ with tiglic acid esters in the oil of the 
'-urrsun esruontile, Afithefnis nebdis I... cToo?jpj/Sitde Isoln 
. ^eecs of ,%kx?godyu7dn b/ficync/e (S.indi.) A. Gray, 

; ^urc*ce kwodiila s;;eds) by alkaline hydro! vais of uevji> 
2Soebee% 5fe% OVbn. .dofu 35, 1275 <1952). 
^ f%br addition of broeoine to tighc zmti: Buck • 
Ofg- Chem. 35, 65(3 (1950). Review aud bibhd- 
kgPhy: Buckles cr cd, Cham. Rev. 55, 659 <1.955) 


d-Fbrra, $--meth^$&Ifbfur&nQh*, A^ftfgelmx focfo«A y* 
w«A>f-d. y-CfxAfstfiflactiftiC 4-5rtorr^Lpcnrceoic deid y - tec- 
Vciatilo noedies, r«p 18 v . d^ 1.054. bp t , 56X nf^ 
1.4476. One gram dissolves4« 20 mi water at 15^ Hriating 
with tri.ethyiara.tne sole converts it to the ddorm. I.D,^ 
orally hi twice: 2809 mg/kg {Memo}. 

R-Fornx; 5-^effty/-2(5i?) ■/wruwowg', hnrrane, y* 

methyfr<t,0'C rrXOMofffCtnbe, 4-hydn&Ky~2~&nfetmie (said •y-dnc- 
ftwr. Liquid Not solidified Of - f ? v , d^ 15376; bp >$ , 208- 
209 v . bp 2l> 875 n^L46fGv 5kll in watcL Forms a dir tier. 
More stable than edorm. 

«>Form,- ^c/at^ic^•-^y-methyb 
ene-v */>urvra/nchane, bp^ SOX 

687, AflgiogUBtin. Singie-Chora, hayte protein of 123 
amino acids that reduces fire in mo formation of blood ves¬ 
sel#. Mol xvr. '-14,<XK> Da. First isolated from human 
adenofferesnorau cells; subsequently found in normal human 
plasma and shown to he produced by the liver. Augiogemn 
exhibits a chameteristie tibcnuciectyttc activity toward 285 
and 185 r; bosom a) RNA. It# amino anhi sequettee is 35% 
identical with that ot human pancreatic rdxmudeas*. l#oln, 
eharacterixattoo, and angiogenic activjty: j. W. Fetf et ai. 

. Jpi&chzmisfry 24^ .54.8CS <1985). 'Amitid acid sequenee' D, f. 
hfrydom as Uf, fh.id. 5486 Cfd.nlng and DNA seguehee 
of human angiogenin gene: K, Km 'whs ef til, ibid 5494. 
5iructurai study: K- A, Palmer e£ al, Fmo Nat. .dc’njX Aec 
■ ■VS.4 83, 1965 <19S6) RibonucImJync actiyity: R. Shapiro 
as nl >: . &<Gchmii.$py 25, 3527 (1986). Xscin Ecra .normal 
human plasma: K Shapiro ef &£.* iMd. 2<y 5141 (1957). 
Tissue diatrihrition- iu neonatal and adult tars: H L, Werner 
et m(, Sc/e.eve 23?, 230 ( 19S?), in human tumor and normal 
oBfe; 5s- M. Rybah or off , Bmi henc Biaphys. R&z, Cammssn. 
146, 1240 (1987). Inhibition of protein synthesis: £>. R St. 
CSah; «' a/y ./&&£> -84, 8330 (198?). Tnhi- 

bition of augiogeriiff and nbotmeieolyde activities OfTsugiO' 
geoin by pJneental ribratuclcakc rahibitor: R 3hhpiro < B L 
Vailee, ibid, 223S; F. S. Ine, B, I,, VMIcc, Biackamissfy 2% 
35$6 (1489). .RcWews.* 3, F. Riordan, B. L, 'VTdl.ee,- Erd. 2 
Cdhccr S7 t MA ^m R t> Vailcc, i. F> Reordoo, Ady 
Rxp Med. Brnji 234, 41-53; (19^3). 


si,; with 

; it, Jwt 
airtteatii? 
Wtfcrscii, 


Ciinrati (M Name Itukx before using this sism 























Anisole ~ Wikipedia, the free eneye 


Page 1 of3 


From Wikipedia, the free encyclopedia 

Anisole is the organic compound with the 
formula ClROCsHs. This colorless liquid, has a 
smell reminiscent of anise seed, it is used as a 
precursor to other organic compounds. 
Substituted derivatives are also called airholes. 
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I iAnisole [2] i 
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{ .. . Anisole) ... f 

[Other names fmetboxybmene and phenoxymethaiic • 

Identifiers 

|CAS number i 100-66-3 / 
i SMILES 


iCOelcc'c.ce'j. 


j--37 *C 


L Properties \ 

Reactivity (Molecular.CARO.....j 

{formula 1 

Anisole undergoes electrophilic aromatic {M2!:R.h i :^ —.-- 

substitution reaction more quickly than does ..... . 

benzene, which in turn reacts more quickly than P* int j | 

nitrobenzene. The meihoxy group Is an | 1 ' ! 

ortho/para directing group, which means that iBuiling point ^. 1 

electrophilic substitution preferentially occurs at | ' |s54 !> C 

these three sites. The enhanced nucleophilicity f I . ] 

of anisole vs benzene reflects the influence of f •/ (what is this?) (verity) 

the methoxy group, which renders the ring more j (httpW'tm.wikipedSa.prg.%/:index.php? ] 

elecfrtm-rich. I he methoxy group strongly . hile^Anisok&diit“eiu-&oidid~i052f)SP40) j 

affects the pi cloud of the tins, tnoreso than the \ whcie noted otherwise, data -are given for materials ; 
• j *: ^wc. 44 . „ • t tn ter standard state Fat 2t> ^C, 1.00 kPa) 1 

l f rifobox references 1 

Illustrative of its nucleophilicity , anisole reacts 
with acetic anhydride to give 4-niethoxyacetophenone: 

CH 3 OC 6 H 5 d* (CH.?C0)20 — CH 3 0C6H4G(O)Cl^ + CH 3 CO 2 H 

Unlike most aromatic compounds and reflecting its high reactivity, the meihoxyaeeiophenone undergoes 
a second acylation: 

CHjOChifeCfOlCHs A (CHsUOlzO €H35CgH3(C(0)GH3}2 + CH 3 CG 2 H 
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y related reactions have been demonstrated. For example, P 4 S 10 converts anisole to Lawesson's 
reagent, 

The ether linkage is highly stable,..'but the methyl group can he removed with hydroipdic acid: 
CHjOCeHs + ill -r B0eHfr€(0}GIT + Cl 




Anisole is prepared by the Williamson ether synthesis, reacting sodium phenoxide with a methyl 
bromide and related reagents:^ 


2 j 


TNa + CHlBr —■ OfeOCaHj + NaBr 


Anisole is a precursor to perfumes, insect pheromones, and pharrnaeeuticals )"* For example, synthetic 
anethole is prepared from anisole. 

Safety 

Anisole is relatively nontoxic with LD50 of 3700 mg/kg in ratsH’ 

See also 

« Anethole 
« Bromoanisole 
m Birtykted hydroxy anisole 
as Ether 

« Ethyl pheny l ether 
as Phenol 

a 2,4,b-Triehloroanisole (cork taint) 


1 , :A Q. S, Biers and F. D. Hager (.1941),Anisole 
(hitp://'www:orgsyn,org/orgsyn/orgsyn/prepContent,asp?prep“ : cvlp0058)", Synth ^ 
hitp://www,€ngsyn<org/orgsyn4)rgsyn/prepConient.asp?prep™evlp0058; Colt Vol It 58 

2, A Helmut Flege, Heinx-Wemer Voges, Toshikazu Hamamoto, Smnio Umemura, Tadao Iwata, 
Elisaya MM£ Yasuhirp Figila, Hans-Josef Buyscir. Dorothea Qarbe, Wilified Panins ‘‘Phenol 
Derivatives - 4 in UllmannY Encyclopedia of Industrial Chemistry, 2002, Wiley-VCH, Weinheim. 
dpi:.I(Tl{H)2/14356907va;IOt3-.Ol%^^hm^;:1.M'{^2%2F14356007.al9_.313) 

3, A MSDS.HI (http:' www,seas,upeim.edu^anotomhemiea3s/MSDS__Soivent Anisolepdt) 
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m International Chemical Safety 
(http://vnywJach^.org/dpc»meBts/icse/ipsc/etcsl0l4..ht«)) 

* Pherohase (http://wv^.pheroba^.eom/database/compouad/compoimds-detail.-ahisole.plip 
pheromone database entry 

Retrieved from K httpi//eh,Wikipedia. org/wiki/Anispie" 

Categories: Flavors | Ethers i Aromatic com pounds \ Pheromones _ 


* This page was last modified on IS November 2009 at 09:52. 

» Text is available Under the Creative Commons Attribution-ShareAJike License; additional terras 
may apply . See Terms of Use for details. 
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Organic Syntheses, Coil Vol 1, p.58 (1942); VoL 9, p.12 {1929}. 
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Submitted by G, S. Hiers and F. D, Hager, 

Checked by Henry Gilman, S. A, Harris, and G, F. Wright. 


1, Procedure 

lira Sri,, three-necked, round-bottomed flask fitted with an efficient stirrer, separatory 
funnel, arid reflux condenser Is placed a mixture of 235 g. {2,5 moles) o'f phenol and 100 g. 
(2,5 moles) of sodium hyd ro xide (Not e, l; Iri 11, of water. The mixture Is cooled, with 
stirring, in an ice-salt bath to below 10A There is then added through the separatory 
funnel, with stirring, 31.5 g. (235 cc,, 2,5 moles) of dimethyl sulfate (Note 2) . This addition 
requires about one hour, and the cooling bath is not removed until the addition is 
complete. The mixture Is then heated on a water bath for one-half hour, At the end of this 
time there is added through the separatory funnel a mixture of 235 g. (2,5 moles) of 
phenol and 100 g, (2,5 moles) of sodium hydroxide In 1 I. of water. This addition requires 
about fifteen minutes. The mixture is then refluxed vigorously over a free flame for fifteen 
hours (Mo te 3) . 

The mixture is cooled and the anjsoje layer is separated. The aqueous portion Is 
extracted with about 200 cc, of benzene (Mote 41 . The combined anisoie-benzene portion is 
washed once with water, dried over calcium chloride and distilled from a modified Claisen 
flask (o, 130) , The portion boiling at 100-153° is refractionated. The main fraction distils at 
153”154°/74S mm. The yield is 388-405 g, (72-75 per cent of the theoretical amount) 
(Mote 5) and (Mote 6) . 


2. Notes 

1, The sodium hydroxide was a high quality technical grade, 

2, Di met hyl s ulfa te is toxic, but with due care to avoid spattering of the liquid and 
inhaling of the vapor the operation may be carried out without the use of a hood. 
Ammonia is a specific antidote for dimethyl sulfate and should be kept at hand to 
destroy any of the ester accidentally spilied, 

A good technical grade of dimethyl sulfate was used, 

3, When the period of refluxing is shorter, the yield is materially decreased. The 
first methyl group reacts easily but the second only with considerable difficulty, A 
longer period of refluxing does not give much larger yields, As the sodium sulfate 
concentration Increases, the dimethyl suifafe hydrolyzes less readily. 

It Is recommended that the addition of dimethyl su lfate Is best effected at the 
lowest temperature where reaction takes place readily. With phenol this is 25-35°, For 
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the second methyl group, the mixture is not refluxed but the an iso le Is bolted out, 
during which time the reaction completes itseff (W. W. Hartman, private 
communication). 

4. A separate fractional distillation of this benzene extract yields 9-18 g, of an iso ie . 

The major part of the anlsoie contained in the aqueous layer may he recovered by 
steam distillation instead of a benzene extraction, Neither method of recovery is ■wholly 
satisfactory. 

5. When only one-half the amount of phenol is used, the yield is 85-92 per cent but 
with fairly inexpensive phenol it is more profitable to operate in such a manner that 
both methyl groups of the dimethyl sulfate are used, 

6. Other methyl ethers may be prepared by a similar procedure, Methyl 8-naphthvi 
ether is obtained in a 85-73 per cent yield by adding the dimethyl s ulfate oyer a period 
of thirty minutes to equivalent quantities of B-naphthoi and sodium hydroxide kept cool 
by an ice-water bath, then heating for one hour at 75-78 c ', and, finally, crystallizing 
from benzene to obtain the pure methyl e t her which meits at 71°, 

3* Discussion 

Anisoie can be prepared from phenol or its salts by the use of the following methylating 
agents: methyl chloride ; 1 sodiu m met hyl suifate A methy l alcohol in the presence of 
thorium oxide : - methyl alcohol and i-naphthalenesuifonie acid- or potassium hydrogen 
sulfate^ or boron fluoride :^ dimethyl sulfate >7 and me t h yl ether and boron fluoride ,^ 
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Appendix 

Chemical Abstracts Nomenclature (Collective Index Number); 

(Registry Number) 


afslsole-benzene 

calcium'chiorlde (10043-52-4) 

ammonia (7664-41 -7) 

Benzene (71-43-2) 

phenol (103-95-2) 
sodium sulfate (7757-82-6) 
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5- napffihoi (135-19-3) 

Amsoie (100-66-3) 
dimethyl suit ate (77-78-1} 

methyl ether (115-10-6) 

sodium methyl sulfate (512-42-5) 
thorium ox i de 

6- nep hthelene.siilfonic acid (120-18-3} 
p o tassi um hydrogen sulfate (7646-93-7) 
boron fluoride (7637-07-2) 
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